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Introduction
There is a global concern about the increasing complexity of disasters and the impacts they have on society and the environment. The UN definition of 'disasters' particularly highlights the fragility and vulnerability of the built environment.
A serious disruption of the functioning of a community or a society involving widespread human, material, economic or environmental losses and impacts, which exceeds the ability of the affected community or society to cope using its own resources. Disasters are often described as a result of the combination of: the exposure to a hazard; the conditions of vulnerability that are present; and insufficient capacity or measures to reduce or cope with the potential negative consequences. Disaster impacts may include loss of life, injury, disease and other negative effects on human physical, mental and social well-being, together with damage to property, destruction of assets, loss of services, social and economic disruption and environmental degradation. (UNISDR, 2007b) It is thus important to recognise that disasters often occur because risk reduction measures have not been considered or undertaken, despite there being previous knowledge of existing hazards and threats (Bosher, 2014) . In order to reduce disaster risks, disaster risk reduction (DRR) approaches have been proposed that can systematically analyse and manage the causal factors of disasters 'through reduced exposure to hazards, lessened vulnerability of people and property, wise management of land and the environment, and improved preparedness for adverse events ' (UNISDR, 2011) . DRR can be seen as an ongoing cycle of interrelated activities, by which governments, businesses and communities plan and reduce the impact of disasters, react during a disaster and take action to recover after a disaster has occurred (Thayaparan et al., 2010) . DRR measures should be seen as a continuous process, with resilience being methodically built into the design, construction and operation processes (DCOP), rather
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Spatial planning is increasingly becoming an attractive and important tool for DRR, as it presents an opportunity to regulate the long-term use of space through which exposure to natural hazards and human-induced threats can be minimised (Sutanta et al., 2010) . In order to protect societies and economies it is important to understand the sensitivity of the built environment and the necessity to adapt it to the impacts of a multitude of hazards and threats. This can be achieved through pro-active DRR measures implemented during DCOP by the construction professionals, whose knowledge and experience, it is argued, fits into DRR approaches (Bosher et al., 2007a) . The involvement of construction professionals in DRR has in the past largely been associated with a range of critical activities such as temporary shelter before and after the disaster and restoration of public services (e.g. hospitals, schools, power lines) and so on (World Bank, 2001 ). In reality, however, construction experts have a much broader role to anticipate, assess, prevent, prepare, respond and recover (Keraminiyage et al., 2007) . Pena-Mora (2005) makes a valuable point that construction professionals have a key role to play in DRR because they are involved in the construction of the infrastructure, and therefore should also be involved when infrastructure is destroyed by an event.
Other professions should not be underestimated either, as multistakeholder participation can increase the capacity and capability of those who take part in DRR. Involvement of various public and private stakeholders can also lead to and facilitate knowledge and experience sharing. It is essential to identify those stakeholders who can have a positive influence over DRR in the built environment at various stages of DCOP, including commissioning, operation and maintenance (Mojtahedi and Oo, 2012) , as decision making requires an integrated understanding of how to avoid and mitigate the effects of risks and disasters. This paper sets out to understand which stakeholders should be involved and when they should optimally be involved. Based on two international case studies in Jerusalem, Israel and Nottingham, England, it discusses the role of key stakeholders in the integration of DRR activities in DCOP, as well as identifying the commonalities and differences between the key stakeholders who should be responsible for integrating DRR measures at specific stages of DCOP and emphasising the gaps in stakeholders' involvement.
Section 2 of this paper gives an overview of stakeholders' involvement in DRR and gives an introduction to the construction process in England and Israel. Section 3 provides a methodological overview, and Section 4 discusses the context of the case studies. Section 5 outlines stakeholder involvement, while Section 6 presents conclusions.
Incorporation of DRR into DCOP

Stakeholders in DRR
The definition of a stakeholder dates back to the 1980s, when Freeman (1984) explained that a stakeholder can be an individual or a group who can have an effect, or is influenced by the goals and objectives of an institution. Harrison et al. (2010) define stakeholders as those who play decision-making roles, and who take advantage of those decisions. Based on these definitions, Mojtahedi and Oo (2012) propose that in order to reduce disaster risk in the built environment, it is the responsibility of stakeholders to cope with the devastating impact of disasters effectively; therefore the involvement (and non-involvement) of various stakeholders has to be carefully considered in DRR.
UNISDR (2007a) sees multi-stakeholder participation as an important DRR mechanism, as it leads to coordination, analysis and advice on areas of priority among a multiplicity of organisations and individuals working at various levels of governance. Stein and Edwards (1999: p. 244 ) define the multistakeholder platform as 'decision making bodies (voluntary or statutory) comprising different stakeholders who perceive the same resource management problem, realise their interdependence for solving it, and come together to agree on action strategies for solving the problem'.
However, despite the fact that the role of multiple stakeholders is important for effective DRR, literature that comprehensively explains the involvement of various stakeholders in DRR is scarce, particularly with regard to DCOP. Djalante (2012) discusses a lack of technical support and exchange between local stakeholders. Thayaparan et al. (2010) mention stakeholders that should be involved in disaster reconstruction projects, with the particular emphasis on local government, as it has a power to monitor, control and guide reconstruction work. Mileti (1999) , Ofori (2004) and Bosher and Dainty (2011) also underline the importance of the construction sector in minimising the adverse impacts of disasters through hazard mitigation. Traditionally, two types of hazard mitigation are considered (Bosher et al., 2007b) .
& Structural mitigation, such as the strengthening of the buildings or infrastructure that is exposed to hazards. This can be done using various engineering design and construction practices as well as building codes.
& Non-structural mitigation, such as relocating existing developments or directing new developments away from known hazard locations, maintaining protective features of the natural environment, public awareness raising, professional training and so on.
The construction sector can play an important role in structural mitigation, while non-structural mitigation can be influenced by planners and developers. While RIBA stages cover DCOP, they do not provide any indication of the stages at which DRR measures should best be implemented. Bosher et al. (2007a) suggest the following aligning of the DRR with generic design/planning and building phases (see Figure 1) . Figure 1 demonstrates that it is important to identify and determine the risks of a particular hazard/threat (or number of hazards/threats) on a chosen site during the preparation and early design stages when the decision is made on why, what and where to build. While in the best case scenario the ways of reducing the identified risks are also discussed, it is highly unlikely that this would take place at the early stages of DCOP. Therefore the measures to reduce the risks and to choose the most suitable DRR measures should be incorporated during the pre-construction phases when not only non-structural but also structural DRR measures can be implemented. If new hazards/threats emerge during the construction and post-construction phases, or during the change of use, all stages have to be reviewed again.
Methodology
This paper is a continuation of the study conducted by Bosher et al. (2007a) , in which the UK construction stakeholders and their involvement in the DRR process is described. The aim of this paper is to present similar findings but on a more local scale. The case studies presented in the paper are Nottingham and Jerusalem. The selected case studies are a part of an ongoing 4-year EU-funded project (Desurbs; for more details, go to http://www.desurbs.eu/), which examines the design and planning of safer urban spaces and is engaged in developing lessons and recommendations for the practice community.
The research employed a qualitative case study methodology, including online survey and semistructured face-to-face interviews, as well as a review of the relevant literature. For each of the case studies, extensive preliminary data regarding the hazard and threats in the case study city were collected.
Interviewees represented a range of stakeholders directly or indirectly involved in DCOP. They were asked to fill in the matrix in order to indicate their opinion on the involvement of other stakeholders in DRR during DCOP. This opinion was then compared with the real situation. During the interviews the stakeholders were encouraged to discuss their choices.
As this study is qualitative in focus, looking in depth at a relatively small number of case studies and responses is not statistically accurate and only provides empirical evidence. However, it highlights the gaps in stakeholders' engagement and allows improved understanding about the relative importance of stakeholders' collaboration in DRR activities during DCOP.
Case studies description
A diverse number of threats to the building environment exists in Nottingham and Jerusalem, including both extreme natural and human-induced hazards.
Overview of hazards and threats in Nottingham (England)
Flooding is arguably one of the greatest natural hazards that poses direct risks to urban areas in Nottingham. Nottingham is located in the East Midlands region of England and has a history of flooding dating back to 1795. The current flood defences were built after serious flooding in 1947 affected 45 km of road, 3000 properties and 86 factories in the city centre. After further significant flood events in 1998 and 2000, the UK government's Environment Agency worked with partner organisations to study the flood risk over the entire length of the River Trent and its main tributaries (Nottingham and Nottinghamshire Local Resilience Forum, 2011). The findings were published in the fluvial Trent strategy (EA, 2005) , which showed that the existing defences offered a relatively low standard of protection compared with the latest best practice recommendations. Based on this work the Environment Agency prepared and started work to reduce flood risk by building the Nottingham left bank flood alleviation scheme. The £51 million flood alleviation scheme aims to reduce the risk of flooding to 16 000 homes and businesses along a 27 km stretch of the River Trent, from Sawley to Colwick (Figure 2 ). It also provides additional protection to key infrastructure at the heart of the communities along this stretch of the Trent.
Currently, the probability of flooding across Nottingham is about 1% (1 in 100 chance) in any given year.
Other natural hazards that affect Nottingham include severe weather such as storms and gales, low temperatures and heavy snow, heat waves and drought (Cabinet Office, 2010).
However, not all problems in Nottingham are of natural origin; between 2000 and 2003 the press and other media claimed Nottingham was the 'gun-crime capital of the UK', and was dubbed 'Shottingham' in some areas (Alderson and Copping, 2007; Doward, 2007) . A crime survey by Reform (Gibbs and Haldenby, 2006) Council, 2006) . Initiatives include the community and neighbourhood protection service developed by Nottingham City Council, Nottinghamshire police and Nottingham city homes to take an uncompromising stance towards antisocial behaviour. While Nottingham is not prone to other man-made hazards, due to the high level of crime and its impacts on the community, the authors as well as the interviewed stakeholders (as will be described later) see crime reduction as a part of the DRR.
Overview of hazards and threats in Jerusalem, Israel
Similarly to Nottingham, Jerusalem is also prone to both natural and man-made hazards. In terms of natural hazards, earthquakes receive the most attention. Most of the city was built before 1980, a year when earthquake standards were incorporated into building regulations. In addition, many of the buildings that can potentially be damaged by earthquakes are closely built and based on older stratas and landfills, thus enhancing instability. Some of these areas include national and international heritage sites, and improving their resilience involves many aspects in addition to design, planning and building issues (Israeli Science and Technology National Committee, 2011).
Not only in Israel but also worldwide, Jerusalem has a unique status that makes it a target for man-made threats. Its religious and political importance has enhanced vulnerabilities in the urban area, especially in landmark perimeters, which include conservation monuments such as the Stone Temple, Church of the Holy Sepulchre and the Western Wall, and government buildings such as the Prime Minister's official residence and the house of parliament -the Knesset. These high-profile sites have been used numerous times as spaces for public activity such as rallies and demonstrations as well as targets for terrorist attacks (Figure 3 ). As the governance sites are well protected (Pedahzur and Paran, 2003) , terrorist attacks have often struck Jerusalem in many public areas, which are easy to access and host a large volume of people (Savitch, 2005) .
5. Stakeholder involvement: who is involved, why, when?
Overview of the stakeholders' involvement in England and Israel
The identification of stakeholders in the built environment depends on the phase of the project (Mojtahedi and Oo, 2012) , but the generic set of stakeholders includes local government, Urban Design and Planning Role of urban design and planning in disaster risk reduction Chmutina, Ganor and Bosher contractors and subcontractors, suppliers, financial institutions, insurance companies, and the affected local community. Stakeholders involved in DRR are generally defined in various laws and regulations that cover the responsibilities of different agencies, institutional arrangements and execution of operational procedures. Their structure and hierarchy depends on the government system, but in most cases governmental laws and regulations are required to provide directives for local government action (Sutanta et al., 2010) .
In England (as part of the UK) the integration of DRR measures in urban planning and DCOP is starting to receive increasing attention. For example, the Civil Contingencies Act 2004 (Civil Contingencies Secretariat, 2004) requires local authorities in England to produce a multi-hazard/threat risk assessment. It also places a legal duty on local authorities and other key agencies to maintain the local risk assessments in a community risk register (Cabinet Office, 2010), which is a basis for supporting the preparation of emergency plans and appropriate decisions regarding urban planning. The Civil Contingencies Act puts in place a framework that enables a wide range of stakeholders to be involved with emergency management planning; however, the broader process within DRR measures is not encouraged, neither does it give a clear perspective on the extent to which construction professionals are involved in this framework (Bosher et al., 2007b) .
In contrast to England, there are no legislative requirements for local governments to incorporate security and resilience into urban spaces in Israel (Pedahzur and Paran, 2003) . However, there is legislation to incorporate a protected space inside buildings to defend them from the effects of warfare (Knesset, 1965) . Legislative and regulation bodies in Israel have not identified risk mitigation as a needed inherent phase of planning and construction. The only risk type that is formally surveyed as part of the planning and building process is environmental hazards. While no formal arrangements are in place to coordinate stakeholders involved in emergency planning and preparedness, such as that which resulted from the Civil Contingencies Act in England, a similar network of relationships between various stakeholders has been partially established in general guidelines; however, it is not executed properly during real-time events and not practised thoroughly (Ministry of Public Security, 2012). of local governments in DRR. It is also clear that while construction sector stakeholders are crucial in implementing structural measures, a wider set of stakeholders has a positive impact on non-structural elements. However, there are some unique characteristics to the way DRR measures are implemented in the case studies. This is discussed in detail in the next section.
Stakeholders' involvement in the case study cities
Figures 4 and 5 demonstrate the real and anticipated involvement of private and public stakeholders in DRR during DCOP; that is, which stakeholders are or should be involved, and at what stage. While these results do not represent statistical accuracy due to the small size of the respondents' sample, they enable the identification of general similarities and differences in the involvement of the key stakeholders at different stages of DCOP, as well as seeing the perceived importance and formality of these inputs. It is important to note that in both cases some stakeholders are only involved in particular stages of DCOP rather than the whole process as a result of their professional remits.
In both cases, architects were perceived to be the most important construction sector stakeholder, who could provide essential inputs into DRR throughout DCOP. It was suggested that other significant stakeholders were clients, developers and engineers. Planners and emergency services stakeholders were perceived as not being involved in some of the phases; however, it was admitted that they should have a bigger input in DRR, particularly during the design and pre-construction phases.
Both cases allocate only a small role to trade organisations and representatives, insurers and the general public. End-users were also perceived as a non-important stakeholder. Academic literature often argues (e.g. Djalante, 2012 ) that end-users should be involved, but the empirical evidence drawn from the case studies provides a different picture: while it may be a theoretical concern, stakeholders do not think that end-users should play a big role (if any) in DRR decisions. This may be explained by the possibility that the end-user is not necessarily known during the earlier stages of the DCOP; for example, it may not be clear what companies are going to occupy the space in office developments.
The biggest difference in the two case studies lies in the involvement of government agencies and local authorities. This dissimilarity is evident throughout DCOP: despite the fact that there are policies supporting and encouraging the involvement of local authorities in DRR activities in England, the evidence Figure 4 suggests that Nottingham local authorities are engaged in DRR only if they are expected to be. On the contrary, they are seen as important stakeholders with formal specified roles and are involved in all the stages of the process in Jerusalem. A good example of the involvement of the governmental agencies is the role played by the Home Front Command (HFC), which is perceived to be one of the main actors in DRR activities. (As only generic stakeholders' groups are presented in Figures 4 and 5, the HFC is included in the 'governmental agencies' group of stakeholders.) The HFC does not have an equivalent in England. The HFC is a military branch in charge of defending and managing civilians during times of crisis (HFC, 2013) . It sees itself as the only non-political mechanism during the process of planning permissions, as they do not represent (and thus cannot be influenced by) construction stakeholders, the private sector or government bodies.
Another big difference is in the involvement of environmental consultants, who, in the case of Nottingham, are seen as an integral part of DRR and are suggested to play an even bigger role during the crucial stages of design and pre-construction. In Jerusalem, they are only involved at the first stage, and it is suggested that their involvement should end there; however, this may soon change because, according to some of the interviewees, the environmental practices are slowly being implemented in the public agenda.
Overall, during the process of data collection, it became clear that there is an apparent disconnect between the stakeholders who should be involved and those who are involved in reality. In addition, although some of the stakeholders are involved in DRR, their inputs are not always formal and clear.
In terms of the time of the involvement, Figures 4 and 5 suggest that the crucial phase of the negotiation and implementation of DRR measures is during the first three stages of the process, as has been described in Table 1 and emphasised in Figure 1 (preparation, design and pre-construction). However, while the early phases of DCOP are understood as being essential for DRR, stakeholders' engagement does not necessarily take place.
For example, Figure 4 shows that emergency services are not necessarily involved until the construction phase, when it can be too late to implement DRR measures that have not been considered, thus making them more expensive but less effective. The situation can also be to the contrary if any unnecessary DRR measures have been installed. The preparation phase is suggested to be largely ignored, particularly in the case of Nottingham, where only stakeholders directly involved in the construction process (e.g. architects, engineers, client) have an input. It would, however, be beneficial to the project if more stakeholders were involved, as during the preparation stage developers can discuss the project with a number of agencies in order to identify and address any areas of conflict, and thus ensure that the application goes smoothly (While and Howe, 2005) . Importantly, issues resolved at this stage are also less time consuming and costly. However, little discussion takes place in reality, mainly due to a perceived deficit of knowledge about the possible solutions and their effects, or about the bodies that can highlight potential barriers.
Most involvement occurs (and should occur) during the design, pre-construction and construction phases, with both private and public stakeholders playing various roles. The pre-construction phase was identified by the stakeholders as the critical phase in DCOP when DRR should be integrated.
Figures 4 and 5 demonstrate that the majority of the stakeholders are involved in this phase; however, the large number of the stakeholders involved does not guarantee the successful and effective implementation of DRR. This is due to the lack of interaction between the agencies involved. There is a lack of a clear workflow in everyday functions, as well as a methodical disregard of official protocol during emergencies, as acknowledged by some of the respondents in both case study cities. Despite the official emergency protocols being constantly updated, they are not sufficiently practised. Another reason for the lack of implementation of DRR is the lack of capacity; for example, despite the fact that the HFC has the capability to be more engaged in DRR and is theoretically required to participate in the local building committees, the main challenge is the lack of capacity due to the lack of human resources. Similar situations are also a reality in Nottingham, where local authorities lack financial resources and thus personnel to be more proactively engaged in DRR activities with the construction sector. Efforts have been made in Nottingham towards encouraging the cooperation of various stakeholders. For instance, Fisher et al. (2012) report that the local resilience forum consists of multi-agency partnerships made up of representatives from local public services, including the emergency services, local authorities, the NHS, the Environment Agency and other government and non-governmental agencies. However, while many stakeholders find this mechanism useful, it faces such challenges as funding, inter-agency communication, lack of decision-making and so on. In addition, the members of the local resilience forum do not necessarily include a large number of construction stakeholders (Fisher et al., 2012) .
A wide range of stakeholder inputs occurs during the construction phase. This is, however, not the most crucial phase of DCOP with regard to DRR, because (in the best case scenario) any DRR measures should have already been taken into account. Similarly, consideration of DRR during the postcompletion phase is an 'afterthought'; however, in the case of retrofit or change of use, it is crucial for stakeholders to reconsider the risks and use this opportunity to improve the DRR measures.
Conclusions
The objective of this paper was to identify the key stakeholders who are or should be responsible for integrating DRR measures into DCOP, and discuss the gaps in stakeholders' involvement. This paper emphasises the need to engage construction stakeholders with a wider range of stakeholders, who are typically not extensively involved in DRR, and ensure interaction among them.
A number of recent extreme weather events and man-made threats have shown that timely and effective reactive measures (i.e. emergency response and recovery) are not sufficient in keeping the built environment safe; it is vital to deal with hazards and threats proactively, with a wide range of stakeholders being involved.
It is acknowledged that although there are limitations to using a two-city/country case study approach, the results presented here are nonetheless indicative of the reality (in contrast to the rhetoric) of multi-stakeholder approaches to incorporating DRR into urban design and planning. Accordingly, five main conclusions can be drawn from the responses.
& It is clear that in both cities there is a lack of consensus on the roles of the stakeholders and the level of participation in DRR activities. The data collection process showed that there is a degree of disagreement as to whether a stakeholder should or should not be involved in a particular stage of DCOP. For example, some of the interviewees believed that while urban planners and designers are highly involved in the process, they should play a much smaller role and only participate in the pre-project phase and postcompletion phase with regard to DRR. & There is also evidence that various stakeholders are not sufficiently informed about who is and who is not involved in DRR activities and who might provide a valuable insight into the most appropriate DRR measures. These issues should be resolved as lack of knowledge about participants decreases the effectiveness of measures. In addition, it is important to engage the end-users and general public by providing specific support to enhance the awareness of DRR as well as to encourage participation at the grassroots level. & Despite the presence of the legislation for integrating DRR into DCOP, many stakeholders have no practical experience in dealing with DRR. At the same time, many of the planning procedures and regulations are not known by
Urban Design and Planning Role of urban design and planning in disaster risk reduction Chmutina, Ganor and Bosher stakeholders outside the planning departments. Many of the stakeholders involved in the early stages of the project crucial for DRR measures lack information about the possible options. This indicates that there may be a need to integrate DRR principles into the core professional training (or at least continued professional development) of some of these key stakeholders. & The legislation used in the construction sector suffers from the absence of clear policy when it comes to the integration of DRR measures in both case study countries, and does not always allow stakeholders involved in DCOP to obtain a clear view of the full extent of the norms that apply to the DRR activities in construction. & When taking both DCOP stages and DRR into account, it becomes clear that the pre-construction phase is critical in the design-construction-operation process, and it is at this stage that the the DRR measures should be instigated. Despite the fact that construction stages and integrated security and resilience framework stages are not comparable, they can be aligned in order to inform the stakeholders about the possible options of incorporating DRR measures.
The engagement of a wider set of stakeholders in DRR during DCOP is important as the information and knowledge of various stakeholders about the risks and impacts of a particular hazard can be assessed and incorporated into the concept of the project, thus leading to the most effective and efficient strategy in DRR.
The limitation of this study is realised as only empirical evidence of the local-level stakeholders' engagement was demonstrated; therefore, no specific recommendations can be provided at this stage. In addition, various contexts will require various solutions. Nonetheless, it is clear that the incorporation of DRR into DCOP can benefit from an implementation of the framework that supports various stakeholders in making informed decisions in the pro-active implementation of DRR.
